. Laurenceson and Tang (2007) 's review of the empirical evidence of FDI-growth nexus suggests that FDI benefits in China are much smaller than expected with many strong positive results largely due to the failure to address serious econometric issues. 2 It is puzzling that a large volume of FDI delivers small impact on China. To explain the puzzle, many scholars suggest that FDI benefits are conditioned on host countries' local conditions and underline regional disparity, infrastructure quality, and local firms' learning ability being such conditions restraining FDI benefits in China (Luo 2007; Fan and Hu 2007; Ran et al. 2007 ). These are standard 'local absorptive capacities ' prescriptions (BlomstrÖm and Kokko 1998) .
This paper provides an alternative perspective to address the weak FDI-growth relationship found in China. Inspired by Alfaro et al.'s (2003) model and the understanding of the dilemma of Chinese financia systems, the study examines the role of the financial system in the FDI-growth linkage and reveals how financial market conditions could influence FDI benefits in China. In Alfaro et al.'s model, FDI contributes growth via spill-over effects on the productivity of domestic entrepreneurs. The number of domestic entrepreneurs able to operate (and therefore take advantage of the spill-overs from FDI) depends on the availability of credit and thus on the efficiency of the domestic financial system. A detailed review of the financial system development in China depicts an inefficient financial system in terms of credit allocation. Poor financial intermediation taking the form of credit misallocation remains dominant practice in the Chinese banking system despite rapid expansion of the banking sector and the government's continuing efforts on financial reforms. Hence, this observation supports the hypothesis that poor financial market development might be responsible for the low benefits of FDI in China.
The empirical analysis is characterised by several features. First, the study employs a unique province-level panel data-set compiled by the author. One of the major data limitations associated with most of the existing finance-growth studies in China is the absence of private credit data (Hao 2006) , because such data are not available and in many cases nonexistent at the provincial level. However, data on short-term credits to individual private enterprises, to township and village enterprises, and to foreign-owned enterprises No. 383, 2009 are reported in many provincial statistical yearbooks. They represent the main groups of recipients of the private credits issued by the financial institutions in China. So the dataset includes the three sub-groups of private credits to proxy private credits and therefore provides some suggestive insights on the role of private credits in the link between FDI and growth. Second, the analysis is carried out within the framework of an augmented Solow growth model. This is a widely-used framework and has demonstrated strong explanatory power of growth patterns across countries (Mankiw et al. 1992; Caselli et al. 1996; Benhabib and Spiegel 2000) . Furthermore it is more relevant in a single-country case like this since an identical aggregate production is a more realistic assumption for provinces in a country than for countries in the world. Third, Blundell-Bond system GMM estimators are employed to estimate the dynamic panel model. Facilitated by the techniques developed by Roodman (2006 and 2008) , system GMM estimation provides the most updated econometric methodology capable of generating consistent estimators in the presence of endogeneity and omitted variables, which are common problems associated with the growth model that is estimated in this study.
The key finding of the study is that financial development plays an important role in actualizing FDI benefits in China. Poor financial intermediation is found to have offset FDI benefits. When this financial market detrimental influence is taken into account, the FDI impacts on growth turn significantly positive. The second set of results provide preliminary evidence that helps distinguish productive credits -an indicator of good financial intermediation -from unproductive credits -an indicator of poor financial intermediation. Credits to small private enterprises make up the most productive credit category. They promote growth as well as magnify FDI benefits. Credits to SOEs constitute the unproductive credit group because they constrain growth and at the same time offset potential FDI benefits in China.
The paper is structured as follows. Section 2 introduces the theoretical model proposed by Alfaro et al. (2003) , followed by a review of the financial system in China highlighting its major problem of credit misallocation in Section 3. Section 4 explains the empirical framework of this study, which is an augmented Solow growth model, estimated by system GMM estimation methodology. Section 5 presents the results and discusses their implications. The final section concludes with recommendations on FDI policies and priorities for financial reform in China.
Theoretical framework
The Alfaro et al. model provides a theoretical framework for understanding the interactive relationship between local financial markets and FDI benefits. It proposes the key hypotheses for the empirical examination in this paper. This section presents the main assumptions and intuition of the model. A detailed review is included in the appendix.
The model assumes a small open economy consisting of two sectors -the foreign production sector and the domestic production sector. A continuum of agents indexed by their levels of ability can either work for the foreign company or become entrepreneurs and undertake entrepreneur activities which are subject to a fixed cost. Efficient financial markets are characterised by ease of access to credit by capable entrepreneurs. Such a system allows more entrepreneurs to take advantage of benefits from FDI and magnifies the effects of FDI. In contrast, an inefficient financial system fails in serving the financial needs of potential entrepreneurs. As a result, entrepreneurship is badly nurtured and fewer entrepreneurs can survive to benefit from FDI. FDI effects are diminished.
The Alfaro et al. model provides a good framework for understanding the impact of financial markets on FDI benefits. Cross-country analysis has shown support for its prediction on a sample of 71 countries excluding transition economies (Alfaro et al. 2004) . 3 However, the current study intends to apply the model to a transition economy. Some modifications become essential due to special characteristics associated with these transitional financial systems. Two important modifications are required in the Chinese context. The first modification is related to the indicator of financial market efficiency. The Alfaro model adopts the traditional indicator -interest rate differentials, so a lower interest rate difference indicates a higher efficiency level and vice versa. However, data of interest rate differentials are not available at the provincial level. More importantly, as interest rates are partially controlled in China and allowed to fluctuate within a band set by the authorities, the interest rate differential is not as indicative a measure of financial market efficiency in China as it is in free market economies. Rather, actual loans extended are a more direct measure of the scale of financial intermediation and therefore used in this study.
Second, loans to different types of domestic enterprises are expected to have different implications for FDI benefits in China. Private enterprises are the dynamic part of the economy. They are motivated by market incentives and often quick to learn new technologies to compete for survival (Garnaut et al. 2001) . Hence, private enterprises are expected to behave in consistent with the assumption of the model, so more credits to the private enterprises is an indication of good financial intermediation. However, state-owned enterprises (SOEs) as a whole constitute a relative unproductive part of the economy. In many studies such as Guariglia and Poncet (2007) , credits to SOEs are considered as an indicator of poor financial intermediation in China. The next section provides a detailed account of why this is the case in China. Despite rapid growth, China's financial system continues to bear the problem of credit misallocation, which is a direct result of poor financial intermediation. A further consequence of it is that the bulk of financial resources are directed to unproductive stateowned enterprises (Table 1) while better private enterprises deprived of external funding.
As a result, the private credit ratio is unusually low. 4 In 1999, it ranked China 63rd in the lowest quartile of a sample of 78 countries in the world (Boyreau-Bebray 2003) . In that year, the private sector accounted for only one per cent of bank lending (IFC 1999) . Over the past decade, credits to private companies have grown, but the speed has been rather modest. Private credits are constrained because state owned enterprises receive most of the funding from the financial system ( Figure 1 ). In 2003, wholly state-owned enterprises absorbed 35 per cent of nonagricultural commercial bank loans. Enterprises with partial state ownership accounted for another 38 percent of outstanding credits. In total, despite producing less than half of the GDP, the state economy took up 73 per cent of credits. In contrast, the most productive private portion of the economy (including foreign firms) produced 52 per cent of GDP but received only 27 per cent of bank loans outstanding (MGI 2006) . The statistics in Figure 1 show a skewed distribution of bank loans favouring the idle part of the economy, begging the question of how these lending decisions were
made.
It appears that firm performance or project profitability is not a major concern for credit officers in China though it should be for loans to be productive. Other factors help them make decisions to lend to unprofitable state-owned enterprises. One major factor is government intervention, which is influential because financial intermediation in China is mostly bank-based and the commercial banking sector is dominated by state owned commercial banks under state control. The four biggest state-owned commercial banks together account for two-thirds of financial system assets. C o rp o ra te lo a n s o u ts ta n d in g G D P
Notes: (Cheng and Degryse 2006) . The average size of private enterprises is unusually small compared to state-owned enterprises (Huang 2003) . This is mainly due to the fact that they lack the financial support to grow in the first place.
However, because of the small size, they are again denied formal financial resources from the banking system and have to rely primarily on internal sources such as family savings, retained earnings and sometime even underground 'banks' for start-up capital and subsequent investment, which are an expensive and inefficient way of financing (IFC 2000) .
That banks lend little to private enterprises and small firms also reflects institutional deficiencies. The MGI (2006) report reveals that most Chinese banks, including both large state-owned banks and small city and rural cooperatives, often lack the skills and tools to assess their credit and price loans. Moreover, hampered by the unreliability of financial reports of private companies and the insufficient legal enforcement of contracts, banks generally consider private lending 'too risky' and thus hesitate to extend loans to the private sector.
Misallocation of credits inflicts significant costs on many parts of the Chinese economy.
An immediate cost is on the banking sector itself. Financial resources mobilised to the inefficient SOE sector over years have accumulated a large number of non-performing loans (NPL) for banks, which is a good indicator of the size of the cost of credit misallocation.
By 2001, 31 per cent of loan balances of large commercial banks were categorised as NPLs.
The number was reduced to 10 per cent in 2005, but can be almost entirely explained by the government's recapitalisation program through transferring the NPLs to state asset management companies (Podpiera 2006 ).
On the other hand, hefty loans to SOEs can not save poorly managed SOEs from failing. Rather they contribute to the soft-budget problem of SOEs and actually delay SOE reforms from taking effect. The overall productivity of the economy is lowered by allocating a disproportionate share of credit to the unproductive state sector.
Another important but often ignored category of cost is the opportunity costs of the misallocation of capital. If given easy access to the credit market and adequate financial support, the productive private sector could have generated more output. This could be realised by more private entrepreneurs starting up their businesses and more small private firms developing into larger competitive firms employing economies of scale.
A further implication is that FDI benefits would have been larger and more explicit if more loans were extended to the productive private sector. As the theoretical model shows, FDI benefits in a host country rely on a financial system that supports the development of local enterprises to absorb the benefits. However, it is clear from the review that financial intermediaries in China favour the SOE sector over the private sector and allow a disproportionate share of capital to flow into unproductive SOEs. Because of the almost unconditional support that SOEs receive from the state-owned banks, they have little motive to learn lessons from FDI that would help them to increase productivity and compete with the dynamic private sector. Rather, they are inclined to increase the production scale and employment to satisfy the government's concerns. However, the private sector is willing to learn and potentially able to absorb the benefits but deprived of the opportunity. This credit misallocation imposes a large cost to the economy and may explain the paradox of large FDI inflow but little FDI benefits in China, a proposition that the study intends to test in the following section.
Empirical Framework
This section constructs an empirical framework to examine the effects of financial sector development on FDI benefits in China. The two components of the framework are: an empirical model specification based on Mankiw, Romer and Weil (1992) , and a dynamic panel model estimated by the system GMM estimation method.
Model Specification
As the central prediction of the theoretical model is that improvements in financial intermediation increase output by increasing the marginal product of FDI (Appendix), Alfaro
No. 383, 2009 et al. (2003) suggest that it is more relevant to observe the transitional growth effect in applying their model to data. This paper adopts Mankiw et al.'s (1992) model specification to capture the effects of financial markets on FDI benefits in terms of growth. This specification has been extensively tested in many growth studies and shows excellent description of cross-country data (Caselli et al. 1996; Benhabib and Spiegel 2000) as well as cross-province data in China (Hao 2006; Guariglia and Poncet 2007) .
For a panel data-set across Chinese provinces, the baseline model takes the form:
The growth of income per capita in province i , Financial indicators include total loans and total deposits and three categories of private credits, including credits to individual enterprises, to township and village enterprises, and to foreign-owned enterprises.
A key issue relating to the model specification is whether and how to take ratios for the variables in level terms such as trade, FDI and financial market indicators. Traditionally, if the dependent variable is in ratios and so are most of the explanatory variables, it is optimal to transform the explanatory variables in levels into ratios to keep consistency (Firebaugh and Gibbs 1985) . Otherwise, standard errors would rise and coefficients of these variables would become inefficient. Moreover, GDP ratios are often taken for endogenous variables such as trade and FDI as a standard way to neutralize the effect of economy size. These are valid because coefficients associated with these variables remain unchanged when the variables are in logarithmic form.
However, two problems arise on taking GDP ratios when the interaction terms are included in the model as in this study. First, the coefficients of the ratios are no longer the same as those of the levels for variables involved in the interaction terms and the interaction terms themselves. Some simple algebra illustrates this. 10 Second, if interpreting the variables in the GDP ratios as they are, their meanings and the implications of the coefficients diverge from those implied in the theoretical model. For example, the FDI/GDP ratio is more of a measurement of FDI intensity. Thus the effect of FDI/GDP ratio on GDP per capita is different from the impact of FDI inflows on GDP, though the latter is more relevant to the theoretical model.
The study adopts per capita ratios as a remedy to tackle these two issues. First, per capita ratios are consistent with the dependent variable which is GDP per capita. Second, as a result of the consistency, these variables share the same interpretation as their level counterparts. Concerns about endogeneity will be formally addressed by the GMM meth- The analysis is undertaken in two steps. First a baseline regression is employed to examine the individual effects of FDI and the financial system on growth,
Then, in an elaborate regression, FDI finance interaction term is added to assess the role of local financial sector development on FDI's impact on growth,
A positive φ suggests that an improvement in financial efficiency leads to greater FDI effects on growth, whereas a negative φ indicates an increase in financial inefficiency reduces FDI benefits.
GMM Estimation
The empirical model shows several notable features. First, it has a dynamic structure and is a dynamic panel model. Due to the 'dynamic panel bias' exposed by Nickell (1981) 12 , the classic OLS estimators in equation (2) Arellano-Bond GMM Difference estimation method (Arellano and Bond 1991) and Blundell-Bond GMM System estimation method (Blundell and Bond 1998) 14 are two of the most advanced and updated methods capable of addressing the issues of endogeneity issue and omitted variable and, most importantly, they confer unbiased and consistent estimators under these circumstances. However, Blundell and Bond (1998) find that Difference GMM estimators have poor finite sample properties and are subject to a large-downward finite-sample bias. Given a finite sample and a short panel data-set with persistent time-series, this study employs System GMM estimators as they show superior functionality in overcoming the shortcomings of Difference GMM counterparts.
The GMM approach, Difference GMM or System GMM, is an extension of generalised-method-of-moment approach integrating instrumental variables. The basic idea is to take first differences to remove unobserved time-invariant individual fixed effects, and then instrument the right-hand-side lagged dependent variables in the first-differenced equations using levels of the series lagged two periods or more. This is the difference GMM. The system GMM approach adds equations of levels to equations of differences (in Difference GMM) and thus estimates a system of equations. Instruments used in the levels equations are lagged first-differences of the series (Bond et al. 2001 ). All the instruments are only valid with certain conditions attached and these are explained in the illustration below, based on (Arellano and Bond 1991; Blundell and Bond 1998; Bond et al. 2001) .
Recall the base line model (2) but in a simpler form,
First-difference to remove the time-invariant fixed effects i 
System GMM estimators employs additional moment conditions for the level equations with 'the initial conditions' satisfied. 16 The moment condition for
Moment conditions for endogenous, predetermined, and exogenous variables in the level equations are omitted here to save space. Corresponding to each period, instruments for the system develops into a complete matrix and system GMM estimators are derived from the system. 17
A step further from the standard application GMM system estimators is that two techniques developed by Roodman (2006) are adopted to overcome specific data problems of this study. First, there are significant gaps in the data-set. First-difference transformations (equation 5) magnify these data gaps, so orthogonal deviations recommended by Roodmand (2006) are employed to minimise data loss. 18 Furthermore, as the number of the cross-section (N) is small in this analysis, instruments easily outnumber N, which is a signal of the problem of 'too many instruments'. The implications are that the instruments may have 'overfit endogenous variables' and weaken the specification tests. A possible way to control this is to 'collapse' the instruments to reduce the number of instruments without losing much information from the data (Roodman 2006 and 2008) .
Consistency of the estimators relies on validity of the instruments, which are linked to the above-mentioned conditions. To verify instrument validity, two specification tests in the computer packages are used. First, the M2 test tests second-order correlation of the error term. Second, the Sargan test examines for over-identifying restrictions or, in other words, the validity of the instruments.
Data
A cross-province panel data-set is employed in this study. This consists of annual data of all 31 provinces in China including four provincial level municipalities (currently Beijing, Shanghai, Tianjin, and Chongqing). Data are collected for the period 1999-2006. It is a balanced panel yet it contains gaps especially in the data series of private credits. As shown in the summary statistics (Table 2) , the shortest series of credits to foreign enterprises reduces the total number of observations by more than one third.
Nevertheless, this study makes the best use of the latest data available across provinces. More importantly, it is the first study of the credit situation among sub-groups of private enterprises to examine their individual relationship with FDI benefits. Several ownership types exist in China under the cap of private enterprises, including individual and private enterprises (PRVs), township and village enterprises (TVEs), and enterprises with foreign capital (FORs). Compared to state-owned enterprises, the three types all deliver higher returns to investment and achieve higher productivity, which is solid evidence of their non-state ownership superiority (MGI 2006) . However, in terms of their financing situations, they show significant heterogeneity. Despite the lending bias against non-state firms, Huang (2003) reveals that within the non-state category TVEs are substantially favoured over PRVs by Chinese banks. This may be partly due to the fact that many TVEs are effectively controlled by local governments that have strong influence over lending decisions of local bank branches (MGI 2006) . At the same time, the financial situation of foreign firms (FORs) is different from others because they have direct and easier access to foreign capital from overseas. But like TVEs, they are also in a better position than private individual firms whose financing options are extremely constrained, sometimes to the only option of costly informal financing for survival (IFC 2000) . 19 Overall, divergences among credit lines and credit accessibility for each sub-group are large and significant. Hence, it is essential to distinguish them from each other for any useful policy implications to be gained.
The main data source for the sub-groups of private credits is individual provincial statistical yearbooks. All three sub-group data series are under the short-term loan category of all financial institutions operating in each province. 20 As stock markets are not well developed in China, firms rely on debt, especially short-term debt, for financing investment. Table 1 .
Results
Within-group, Difference GMM, and System GMM estimators are reported for comparison with the final results using System GMM -Roodman extension estimators (Table 4) .
For system GMM estimators and Roodman extension estimators, one-step estimators are reported in association with different financial indicators respectively. 20 Table 4 records results related to total credits. Table 5 and Table 6 reports results associated with subgroups of private credits in comparison with total credits and non-private credits. For all groups, the baseline models are first tested to see the individual correlation of FDI and financial market development with growth. Then the expanded models or test models with the interaction terms are examined to reveal how local financial intermediation may affect FDI benefits in China.
Within-group estimators and Different GMM estimators in Table 4 show results of similar pattern, in terms of coefficient signs and significance levels. As discussed in Section 4, the within-groups estimation provides biased estimator of initial level of income (l.y) (Models 1 and 2), whereas Difference GMM estimators are biased downward as a result of a small sample (Models 3 and 4). System GMM estimators overcome the small sample bias associated with difference GMM estimators. However, System GMM estimators create a new problem -'too many instruments' that could 'overfit endogenous variables'. Instruments increase from 134 to 176 for the baseline models (Models 3 and 5) and from 141 to 189 for the test models (Models 4 and 6). Roodman's techniques help to significantly reduce the number of instruments by two thirds (Models 7 and 8). As a result, the significance level of endogenous variables such as education and population all drop considerably. Nevertheless, the Roodman extension of System GMM provides the most consistent and unbiased estimators among the available estimation methods.
The first observation from the results is that the augmented Solow-growth model is appropriate for describing provincial growth pattern in China. Initial income has strong explanatory power for economic growth in all equations. However, a positive coefficient shows a picture of growth divergence (Models 7 and 8), instead of convergence that is observed in cross-country studies. The past decade has seen income inequalities rising rapidly across regions in China. Many recent studies confirm that economic reforms have widened the income gap between different provinces at least in the short term (Luo and Zhu 2008). In addition to initial income, education also display positive and highly significant coefficient, highlighting the important factors contributing to local growth in China. Nevertheless, due to data limitations, this is a short-term trend observed from the 1993) . However, in our study this result is not surprising as poor growth response to FDI is one of the reasons that have motivated this study to reveal the mechanism of FDI benefits working in China.
Another motivation comes from evidence of perverse local financial market development, so it is not surprising to see that total credits enter the equation statistically significantly, with negative signs (Model 7 in Table 4 ). The results indicate that a larger financial sector is often associated with less growth cross Chinese provinces. In other words, financial resources fail in helping the local economy to grow as in many other places (Levine et al. 2000) . Worse, loans tend to restrain growth in China. This empirical evidence resembles the results of other studies including that of Guariglia and Poncet (2007) . As explained in those studies, financial institutions in China misallocate financial resources. They channel the disproportionately large amount of credit to support unproductive segments of the economy, leaving the most dynamic part of the economy in credit constraint. As a result, the more credits are expanded, the more they are used to support ailing SOEs resulting in further economic loss and overcapacity. 21 The notorious feature of credit misallocation prevalent in Chinese financial institutions explains the negative finance-growth nexus in China. Total deposits show a similar pattern because savings are used to finance loans to unproductive SOEs. These entail similar harmful impacts on growth as loans do.
The main task of this study is to examine how financial sector development influences the effects of FDI on growth and this is examined by means of interaction terms. Table 4 ), the interaction term of FDI with total credits enters in the regression highly significantly, at the one per cent level, and its coefficient shows a negative sign, which suggests the significant influence of financial markets on FDI's effects on growth and the influence is detrimental. Perhaps more importantly, the coefficient associated with FDI changes significantly positive at a 10 per cent level, after the interaction term is added. The results reveal the counterfactual scenario that once the negative impact of financial markets on FDI-growth linkage is separated out, the original FDI-growth relationship is positive.
First, as shown in regression (Model 8 in
To interpret this in a different way, the result (Model 8 in Table 4 ) helps to explain why the coefficients of FDI in the baseline models (Model 7 in Table 4 ) are negative. It is because financial market conditions overthrow FDI's otherwise positive effects. The correlation between FDI and growth is 0.0177 (Model 8 in Table 4 ), and the correlation between the FDI-loan interaction term and growth is -0.0207. Thus, including the negative effects of loans on FDI growth correlation, the observed FDI effects on growth in total is -0.0030.
The next question is whether all credits have the same harmful effects on the FDI-growth relationship as total credits reveals. Data on credits to SOEs are non-existing on the provincial level, so are the data on private credits. To distinguish possibly different effects associated with different type of borrowers, sub-groups of private credits are included in regressions (Table 5 and Table 6 ). However, the data sets are small by size and further limited by data gaps, so each sub-group of private credits is examined separately because each has a different sample due to data availability. Also, due to the different samples and data availability, disaggregation of total credits into non-private credits and private credits reduces the size of the whole sample significantly, by two third, and therefore limits the power of estimation.
Non-private credits are derived from total credits minus the sum of all sub-groups of private credits. Comparing the results in Table 5 suggests that non-private credit negatively influence growth whereas credits to private and individual enterprises (CP) positively contribute growth, as expected. However, the regressions fail to capture other significant relationships mainly due to the small sample size.
An alternative method to overcome the small size problem is to use total credits to proxy SOE credits for comparison. 22 Based on the national aggregate data that loans to SOEs dominate loan portfolios of financial institutions and loans, total credits are assumed to capture the pattern of credits to SOEs in each province. One drawback as a consequence is the concern of multicollinearity between total credits and private credits since the former contains the latter. Nevertheless, values of private credits are extremely small compared to those of total credits (Table 2) , so multicollinearity is expected to be not a serious issue.
An important result from this set of regressions is that private credits show different effects among sub-groups (Table 6 ). First, the variable of credits to private and individual enterprises (CP), also characterised as small private enterprises, displays a significantly positive coefficient at the five per cent level (Model 12 in Table 6 ). The result confirms the productiveness of small private enterprises, suggesting more credits to this group would promote growth. More importantly, CP's interaction with FDI is significant and positive at a high significance level. That is to say, the combined effects of FDI and credits to small private enterprises on growth are positive. There could be two interpretations for this result: one being the marginal product of CP increases with more FDI; and the other being the marginal product of FDI increases with more credits to these enterprises. The first interpretation suggests that small private enterprises learn and benefit from FDI presence No. 383, 2009 so that they produce more return on loans. The second interpretation is that the marginal product of FDI increases as a result of more local business supported by the credit line absorbing the FDI benefits. So FDI generates more output through its positive spill-overs to lift the output of local businesses. The two interpretations are essentially one, reflecting the complementary nature of FDI and productive local enterprises in their relationship with output growth.
The second group of private credits examined is credits to township and village enterprises (CT). CT per se has a significant and positive effect on growth (Model 13 in Table 6 ). Like credits to small private enterprises, marginal products of credits to township and villages are positive. It is a productive force of growth. However, the interaction term with FDI in the regression has lost explanatory power. In other words, the mutually reinforcing mechanism with FDI observed in small private enterprises seems not to be working for township and village enterprises. This may be due to their implicitly close relationship with the government. For a further comparison, the third category of domestic credits to foreign-funded enterprises has neither significant impact on growth directly nor any effects through interaction with foreign capital (Model 14 in Table 6 ).
Total credits are included in all regressions associated with private credits to proxy SOE credits. They have negative coefficients in all regressions and the coefficients are significant. Provided that credits to SOEs constitute the major part of total credits and credits to private enterprises are either insignificantly positive or insignificant, the significant and negative coefficients associated with total credits indicate the strong counter-growth effects of SOE credits. Moreover, the coefficients of this interaction with FDI are negative and highly significant, indicating that SOE credits have a detrimental effect on FDI benefits as well. As shown in the interpretation of CP's interaction, the mechanism also works from both sides, though in an opposite way. Marginal products of SOE credits decline with more FDI coming because most SOEs are unproductive in China. They are historically protected by the state and therefore least motivated to learn from FDI. With greater FDI flows increasing competitive pressure in the country, SOEs often fail in the competition with foreign firms and produce less and less output. As a consequence, SOEs unproductiveness offsets the marginal product of FDI or the FDI benefits.
In sum, the results support the Alfaro et al. model on the role of local financial development in FDI benefits. But to best explain the complexity of the situation in China, a distinction between good and bad financial intermediation is needed. Credits to small private enterprises are a measure of good financial intermediation in China. Expanded credits to this group indicate a more efficient financial system because the system intermediates financial resources to the most productive section of the economy, which also has the most capacity to absorb FDI benefits. So such a system magnifies FDI benefits. By contrast, credits to SOEs provide an indicator of poor financial intermediation in China because they allow resources to be channeled to the most unproductive part of the economy, which has the least capability as well as the least incentive to learn from FDI. Hence FDI benefits are severely diminished. Hence, the China case provides support to the model in both ways.
Good financial intermediation strengthens the FDI-growth linkage, while poor financial intermediation offsets the FDI-growth benefits.
The specification tests include M2 tests (the second order auto-correlation test) and Hansen tests. Their results are reported for each regression in the result table. The M2 test fails to reject the absence of second-order serial correlations in all regressions. The Hansen test also fails to reject the null hypothesis of the validity of over-identifying restrictions.
Both test results suggest that the instruments used are valid. In addition, though the test results are not included in the table, all the regressions pass a set of Difference-in-Hansen tests for testing the exogeneity of instrument subsets. As a whole, use of the system GMM is justified.
Finally, two strategies are adopted to test the robustness and sensitivity of the results.
First, in an attempt to smooth over short-term business cycle turbulence, two-year averages are used to approximate steady-state values. This is only applicable for regressions involving total credits and total deposits, not for sub-groups of private credits as the averaging reduces samples to unusable. However, for applicable cases, similar results are obtained to those from the annual data. The second strategy is to test a sub-sample of data, excluding three municipality outliers (Beijing, Tianjin, and Shanghai). Again, the main results still hold.
Conclusion
The study explores the reason why FDI appears to have had limited impact on economic growth in China. It applies the Alfaro et al. model to investigate whether financial sector development plays a role in this weak FDI-growth linkage. A dynamic panel data model is estimated by Blundell-Bond system GMM estimators over a cross-province data-set for the period 1999-2006. The key result from the study is that financial development indeed plays a role in FDI-growth linkage in China. Poor financial intermediation substantially offsets FDI's potential benefits on local economic growth. This explains why a large amount of FDI inflows has not been accompanied by strong positive growth effects in China as found in many other countries.
Two policy implications can be drawn from the empirical findings. First, the direct policy implication is that to ensure positive benefits from FDI in China, domestic financial reforms are crucial. This is an important perspective for making FDI policies. In addi-No. 383, 2009 tion to fiscal and financial incentives to attract more FDI in the early years of economic reform, the capacity building literature has recently offered many suggestions on how to effectively utilise FDI, such as improving technical training, building linkages between local and foreign firms, and increasing labor mobility (Fan and Hu 2007; Ran et al. 2007 ). On top of capacity building programs, this study highlights a stronger role for local financial development in realising FDI benefits in China, because the financial system is basic and fundamental for a dynamic private sector to exist, grow, and then be able to learn from FDI.
The results also reveal some key priorities of financial reforms. More credits to small private enterprises are an indication of good financial intermediation, while more loans extended to unproductive SOEs signal poor financial intermediation. The priority of reform comes down to tackling the difficult problem of credit misallocation. Loan distribution in China is not commercially based and far from efficient. It calls for fundamental changes in financial institutions' lending behaviour, which is a multi-dimensional complicated policy challenge. The study is not designed to shed light on this issue, but a review of the financial system in China suggests that state intervention/protection still exists in most Chinese banks as well as in state enterprises. This prevents banks from making commercially viable decisions and delays the fundamental reforms in SOEs. Maybe the challenge remains to liberalise the economy and remove state intervention from micromanagement.
Finally, the study is constrained by data availability especially for private credit data across provinces. Also, there is a lack of advanced econometric technology to totally overcome the 'too many instruments' problem associated with the data, though some techniques have been employed to address the issue. Both problems are expected to be solved in future research. Moreover, from the theoretical point of view, future efforts could be directed to incorporating the SOE sector in the Alfaro et al. model.
Appendix
This appendix reviews the Alfaro et al. (2003) model. It demonstrates how the financial system influences the number of local entrepreneurs that can absorb FDI spill-overs, which decides the actual FDI benefits to be materialised locally. The model assumes a small, open economy consisting of two sectors: the foreign production sector and the domestic production sector.
Foreign production sector
The foreign production sector follows a standard constant-returns-to-scale Cobb-Douglas production function. It uses domestically supplied labour and foreign capital,
from which the international rate of interest, and the wage rate, in the foreign sector can be derived,
The stock of foreign capital is also obtained,
Domestic production sector
The domestic product is modeled as a sum of individual domestic entrepreneurs' output.
First, the economy is assumed to be populated by a continuum of agents of total mass 1, indexed by their level of ability 
So the domestic output is the sum of the outputs produced by all these entrepreneurs,
The threshold level of ability divides agents into two groups. The first group consists of agents having above-threshold ability and subsequently become entrepreneurs working in the domestic production sector with a total amount equal to * t ε . The second group has agents of below-threshold ability. They then join the labour force of the foreign sec- The assumption of agents' ability level following a standard uniform distribution simplifies the algebra without loosing generality of the model. As shown in Figure 1 , the probability for an agent to take on an ability level equal or below the threshold level ability is * t ε , so the percentage of the agents who work in the foreign sector is * t ε , which is also the total amount of labor employed in the foreign production sector since the total population of agents is normalised to 1. Likewise, the probability for an agent to have an above-threshold level of ability is ) 1 (
, so the amount of agents who become entrepreneurs and engage domestic production is ) 1 ( * t ε − .
Household and occupational choice
The threshold level of ability is decided by the agents' occupational choice based on the income streams associated with each choice. Agents who choose to work for a foreign 
(1 )
The role of the financial market efficiency appears in the model due to its role in determining the threshold ability level and therefore the number of entrepreneurs that can benefit from FDI spillovers. Financial inefficiency is measured as δ , the difference between the lending rate r and the borrowing rate i . A bigger δ indicates higher financial costs which characterizes an inefficient financial system. From this equation,
suggests a higher level of financial efficiency increases the number of entrepreneurs.
Comparative statistics
Comparative statistics reveal how FDI's output effects hinge on local financial market conditions. First, the total output of the economy is:
So the total effect of FDI on output is:
However, FDI effects depend on local financial intermediation because:
An improvement in the financial sector increases the number of domestic entrepreneurs and therefore increases the marginal product of FDI. In other words, an efficient financial system enhances FDI's output effects whereas an incompetent financial system diminishes No. 383, 2009 FDI effects. No. 383, 2009 Statistical tables Note: all System GMM estimators are one-step GMM estimators. *, **, *** represent significance level at 1%, 5%, and 10% respectively. Numbers in parentheses are robust standard errors. All year dummies are omitted from the result table to save space. Note: all system GMM estimators are one-step estimators. *, **, *** represent significance level at 1%, 5%, and 10% respectively. Numbers in parentheses are robust standard errors. All year dummies are omitted from the result table to save space. 3 IMF classification of transition economies is referred to (IMF 2000) .
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The private credit ratio is defined here as the ratio of credits to the private sector to GDP.
5 Securities (bond and stock) markets are still in their early stage of development in China. Equity depth is only 17 percent of GDP, compared to 56 percent in India and 161 percent in Malaysia). Corporate bonds available on the market are just 1 percent of GDP (MGI 2006).
6
Although three policy banks were established in 1994 to free commercial banks from 'direct credit', Wong and Wong (2001) argue as the policy banks lack sufficient branch networks or capital to achieve the task, the state commercial banks continued to engage in policy lending one way or another. Boyreau-Debray (2003) provides statistics to show that the government uses the state-owned banks as a policy instrument to support the state sector. Park and Sehrt (2001) also find evidence that the central government channels banking loans from rich provinces to SOEs of poor provinces for tackling the political concern of regional inequality.
7
In Mankiw et al. (1992) and others, income growth is observed over a frequency of five to ten years so the steady-state values are constructed using average values of each period. However, lack of financial market data confines the study to a total observation period of eight years. So annual growth is studied and the initial values of the determinants are taken as steady-state values.
8
The most recent examples are Guillaumont Jeanneney et al. (2005) and Guariglia and Poncet (2007) .
9
In general, taking GDP ratios on a variable does not change its coefficients. In a simple form, ln ln(
When interaction terms are included, coefficients of the variables involved change fundamentally and the coefficients associated with levels cannot be calculated using coefficients of the ratios.
Price indexes of trade, FDI inflows and financial values are not available in the provincial level. Local GDP deflators are used as proxies. Assumptions associated with this simplification can be found in Bayoumi and Lipworth (1998) .
11
The 'dynamic panel bias ' (Nickell 1981; Roodman 2006 ) is essentially an endogeneity problem, i.e. the lagged dependent variable, one of the regressors, is correlated with the error term, which is inherent in the model structure.
12 Hsiao (1986) shows that in an AR(1) model which is equivalent to (2), OLS estimate of is biased upwards in the presence of individual-specific effects. Nickell (1981) suggests Within-group estimate of is biased downward in short panels.
13
For simplicity, the two methodologies are subsequently referred to as Difference GMM and System GMM estimation methodologies. 
17
How orthogonal deviations can minimize data loss is explained in Roodman (2006; .
18
Another option for small private enterprises is to surrender partial or whole control for the foreign capital to form joint-ventures or wholly-owned foreign enterprises. In both cases, they are no longer identified as PRVs.
19
Financial institutions include banks, saving deposit agencies of postal offices, housing saving banks, urban and rural credit cooperatives, urban credit banks, financial trust investment agencies and finance companies.
20
The computer package can produce both one-step and two-step estimators using difference/system GMM estimation methods. One-step GMM estimators are based on the assumption of homoscedastic error terms, while two-step estimators have no assumption on the error term and often considered as asymptotically more efficient. However, Bond et al. (2001) suggests that the asymptotic standard errors associated with the two-step GMM estimators can be seriously biased downwards in finite samples and thus form an unreliable guide for inference. Given the dataset employed in this study is a small finite sample, onestep estimators are reported.
21
Another main destination of bank credit at the local level is large infrastructure projects, which however generates more of political credits for local politician rather than local economy (Yu 2009 ).
22
Regressions without the variable of total credits are examined as well, but there are no significant results generated for all three sub-groups of private credits. It is suspected that the private credit variable may pick up the negative effects of SOE credits, which reduce any positive effects private credits could have.
